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1. Introduction 
Despite substantial achievements in reducing child mortality 
over the past few decades, infant and neonatal mortality rates 
remain high in Nepal in comparison with other developing 
countries such as Vietnam, Indonesia and Philippines (PRB 
2012). Analysis of the Nepal Demographic and Health Survey 
series indicated that the pace of mortality decline had notably 
slowed since 2000. For instance, for the period 2001-2005 to 
2006-2010, infant mortality declined from 48 to 46 per 1,000 
live births, a mere 0.4% rate of reduction in comparison with a 
1.9% rate of reduction during the period 1991-1995 to the 
period 1996-2000 (Nguyen et al., 2013).  
Professional interventions at delivery are an effective way 
to reduce both maternal and child mortality (Darmstadt et al., 
2005; Lawn et al., 2005; Gabrysch & Campbell, 2009). In 
particular, facility based delivery (FBD) is shown to be 
correlated with significant reduction in neonatal mortality 
(Malqvist et al., 2008; Titaley et al., 2011). Despite this, only 
28% of women opt for FBD in Nepal (Government of Nepal 
2011). Home delivery is a common practice even in urban 
areas (Wagle et al., 2004; Sreeramareddy et al., 2006), while 
in rural areas 75% of deliveries took place at home 
(Government of Nepal 2011).  
It has been argued by O‟Donnell (2007) that a lack of 
facilities and trained medical workers is the main reason for 
low FBD utilisation; but while efforts to extend health 
services to women can lead to increased utilisation, there 
exists a gap between potential and actual utilisation of 
reproductive health care in Nepal. For instance, less than 50% 
of mothers from urban areas of the central hill region had FBD. 
Coverage for other services, such as antenatal care, although 
higher than FBD, is still far from satisfactory (Government of 
Nepal 2011). The literature has thus argued that demand-side 
interventions, that is, interventions that reduce demand-side 
barriers, are essential in increasing service utilisation (Sharan 
et al., 2005; Furuta & Salway, 2006). 
Applied research has spent significant effort in identifying 
demand-side barriers for the utilisation of maternal and child 
health (MCH) services in developing countries including 
Nepal (see Gabrysch & Campbell, 2009 for a comprehensive 
survey). A consensus has been reached that there are many 
demand-side barriers for low utilisation other than economic 
constraints. These include: lack of information about services 
availability and quality, education, health awareness, 
decision-making power, and family and cultural preferences 
(Carrillo et al., 2011; Jacobs et al., 2012). Recently, several 
studies report that women‟s autonomy (represented by level 
of education, employment, status in society and their 
involvement in household decision-making) has a positive 
effect on MCH utilisation in Nepal (Bloom et al., 2001; 
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Sharan et al., 2005; Fotso et al., 2009).  
These studies share a common feature in their 
methodologies; that is, various variables representing women 
autonomy were included directly in the statistical analysis. 
Since those variables are interdependent, this practice gives 
rise to multicollinearity, which leads to invalid statistical 
inferences. This may be a reason why the impact of women‟s 
autonomy on MCH utilisation has been found to be 
inconclusive across countries (Fotso et al., 2009; Singh et al., 
2012). Recognising multicollinearity problems, the literature 
has attempted to analyse women‟s empowerment as a 
multi-dimensional concept using aggregate indicators (Alsop 
& Heinsohn, 2005; Malhotra & Schuler, 2005). Aggregate 
indicators, such as those constructed using PCA, can reduce 
the number of dimensions and solve the problem of 
multicollinearity while still revealing patterns in the data. 
However, there has not been any study of a similar nature 
done in the Nepalese context.  
In this paper, we study the impact of women‟s 
empowerment on FBD utilisation in Nepal. Our approach 
contains two new elements: first, we do not include individual 
variables that proxy for women‟s empowerment; rather, we 
created a composite index to capture different dimensions of 
empowerment. This approach, which effectively tackles the 
problem of multicollinearity, has not been done for Nepal. 
Second, we utilise a multilevel model as opposed to a 
single-level regression. This class of multilevel model is 
suitable for survey data that have a multilevel sampling 
structure where a single level regression can lead to biased 
parameter estimates (Rabe-Hesketh & Skrondal, 2006).  
The paper is structured as follow. Section 2 discusses the 
multidimensional nature of women‟s empowerment and the 
motivations behind the construction of an aggregate index. It 
also provides a brief literature review on empirical studies that 
tested the relationship between empowerment and MCH 
utilisation. Sections 3 to 5 describe the data, models, results 
and provide discussions on the empirical results. Section 6 
concludes the paper. 
2. Women’s Empowerment and Its 
Empirical Studies  
2.1. Women’s empowerment 
In the development literature, women‟s empowerment can be 
understood as the ability of women to make effective choices. 
“If a person or group is empowered, they possess the capacity 
to make effective choices; that is, to translate their choices 
into desired actions and outcomes.” (Alsop & Heinsohn, 2005: 
p.6). Empowerment comprises three interrelated components: 
resources, agency and achievements as the outcomes of 
making choices (Kabeer, 1999). According to Mishra and 
Tripathi (2011), resources include material, human and social 
resources that form the conditions under which women can 
make choices; agency refers to the ability to formulate choices, 
control resources and make decisions; and achievement is the 
outcome of empowerment from the enabling conditions. Both 
resources and agency relate to the social background of each 
individual woman, her past and current family settings, 
surrounding environments, and also the type of decisions. 
Hence, the meaning of empowerment is best understood in 
specific contexts (Malhotra & Schuler, 2005).  
Empowerment differs from autonomy. The former can be 
understood as a process by which powerless women gain 
greater control over their lives (Sen 2001; Malhotra, & 
Schuler, 2005), while the latter is understood as the static 
status of independence in making decisions (Mishra & 
Tripathi, 2011). Factors that define these two concepts do not 
overlap completely. For instance, education has been 
considered separately from autonomy (Fotso et al., 2009; 
Singh et al., 2012) while constituting an important part of 
women‟s empowerment (Alsop & Heinsohn, 2005; Malhotra 
& Schuler, 2005; Mahmud et al., 2012). Education forms 
cognitive conditions for women to formulate choices and 
helps them to gain financial independence and more power in 
making decisions. Similarly, employment is an important 
component of empowerment but generally used separately 
with autonomy (Fotso et al., 2009).  
At the individual level, empowerment is exercised in 
multiple dimensions (Kabeer, 1999; Malhotra & Schuler, 
2005); that is, women may be empowered in one dimension 
but not in others (Kishor, 2000; Mishra & Tripathi, 2011). For 
example, women involved in household financial decisions 
may not have sufficient power to make decisions related to 
healthcare, such as the use of contraception or professional 
birth delivery (Furuta & Salway, 2006). Several studies have 
attempted to capture various dimensions of empowerment 
using aggregate indicators. Alsop and Heinsohn(2005) 
proposed to measure women‟s empowerment in three 
domains (state, market and society with each having 
sub-domains), and at three levels (local level- the immediate 
vicinity of a person‟s everyday life, intermediary level- 
between the residential and national level, and macro level- a 
vicinity which is the furthest away from the individual). 
Kishor and Gupta (2004) used indicators related to evidence 
of empowerment (participation in household decision-making 
and freedom of movement), access to potential sources 
(information, education, and employment), and setting for 
empowerment (circumstances of women‟s life and 
opportunities available to them). Mahmud et al. (2012) 
included demographic status (age), economic situation 
(household wealth), self-esteem, and control over material 
resources, and Malhotra and Schuler (2005) measured 
empowerment using indicators in five domains (economic, 
social and cultural, legal, political, and psychological) at three 
levels (households, community and broader arenas).  
2.2. Empirical studies on WE and MCH utilisation 
Recent literature has paid increasing attention to the effects of 
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women‟s empowerment on the utilisation of MCH services in 
developing countries (Bloom et al., 2001; Fotso et al., 2009; 
Singh et al., 2012). Studies using national representative 
surveys have also been done for Nepal (Furuta & Salway, 
2006; Sharma et al., 2007; Pandey & Lee, 2012). For instance, 
Furuta and Salway (2006) used the NDHS 2001 to examine 
the relationship between skilled birth attendance and three 
dimensions of empowerment: (i) education, employment 
status, (ii) involvement in family planning, and (ii) 
participation in household decision-making. They found that 
the first two dimensions were strongly correlated with 
increased utilisation of skilled birth attendants. Sharma et al. 
(2007) studied the relationship between women‟s status, 
measured by education, employment status, and the ability to 
discuss family planning with the husband, and MCH 
utilisation (prenatal, delivery and postnatal care) using the 
Nepal Family Health Survey (NFHS) 1996 and the NDHS 
2001. Using multivariate logistic regression, they found that 
the improvement in women‟s status helps explain the 
increased utilisation of prenatal and delivery health services in 
Nepal over the period 1996–2001. In a similar vein, Pandey 
and Lee (2012) used logistic regression models to examine the 
relationship between the use of antenatal, delivery, and 
postnatal care and various aspects of empowerment, using 
NDHS 2006. The empowerment variables include age at first 
birth, education, knowledge about sexually transmitted 
diseases (STD) and acquired immune deficiency syndrome 
(HIV/AIDS), perception of domestic violence, control over 
financial resources, as well as participation in health care 
decision making. The results suggested that age at first birth, 
education, and knowledge about STD had significant impact 
on the utilisation of maternal care services, while women‟s 
perception about domestic violence and involvement in 
intra-household decision-making had little effect.   
These Nepal-focused studies share one common 
methodological feature; they included various variables that 
proxy for women‟s empowerment in the statistical analysis. 
This approach is not uncommon; studies in other South Asian 
and African countries used similar approaches (Dodoo, 1994; 
Bloom et al., 2001; Saleem & Bobak, 2005; Self & Grabowski, 
2012). As a result, they generally found weak associations 
between MCH utilisation and the proxy variables of 
empowerment, with the exception of women‟s education and 
employment.   
Fotso et al. (2009) argued that differences in these 
empirical findings may be due to differences in culture, 
especially in kinship structures, which define the power 
women have over reproductive health‟s decisions. The 
authors also highlighted a research gap in the use of aggregate 
indicators for women's autonomy and proceeded to construct 
three indicators of women‟s autonomy (i.e. decision-making 
in a household context, freedom of movement, and overall 
autonomy) from seventeen variables using Principle 
Component Analysis (PCA). These indicators were included 
one-by-one in ordered logistic regressions fitted for data of 
1,927 women in Kenya. Household wealth and women‟s 
education were found important for decisions about delivery, 
but the effects of women's overall autonomy, 
decision-making and freedom of movement were weak. 
Among middle to poor households, all three indicators were 
positively associated with skilled birth attendance, whereas 
among the poorest women, negative relationships were found. 
In a similar study, Singh et al. 2012 constructed a PCA index 
for women‟s autonomy using various variables related to 
movement freedom, access to economic resources, and 
decision-making authority. Using the India‟s National Family 
Health Survey 2005–2006, the authors reported that women‟s 
education was important, but autonomy was not significant in 
determining MCH utilisation among married adolescent 
women. We postulate that the inclusion of autonomy 
indicators in conjunction with education and employment are 
a cause of the differences in these studies. These aspects are in 
fact interrelated dimensions of empowerment, and as a result, 
multicollinearity has arisen.  
3. Empirical Strategy 
3.1. Data 
We utilised the Nepal Demographic and Health Surveys 
(NDHS) 2011 for the analysis. Similar to the three previous 
surveys (1996, 2001, and 2006), the NDHS 2011 continues to 
use the two-stage stratified sampling schemes, in which the 
sample was designed to yield representative information for 
the entire country, for urban and rural areas, and for three 
ecological zones (mountain, hill, and terai). A sample of 
11,095 households was targeted with 13,485 women aged 
15-49 interviewed. Specially, we used information from three 
modules of Mother‟s Questionnaire: (1) mother‟s history of 
pregnancy and childbirth in the past five years, (2) health 
service utilisation for the most recent pregnancy and 
childbirth, and (3) mother‟s individual information (including 
husbands/partners‟ information). We also used the asset 
module in the Household‟s Questionnaire for the construction 
of the asset-based wealth index as discussed below.  
Under the two-stage sampling method, the primary 
sampling unit (PSU), ward in the rural and sub-ward in the 
urban, were selected in the first stage using a 
proportional-to-size probability, followed by a random 
selection of households within the PSU, from which women 
were interviewed. At each stage, it is likely that the units at the 
corresponding level (PSU or household) are selected with 
unequal probabilities, leading to biased parameter estimates if 
standard modelling is used (Rabe-Hesketh & Skrondal, 2006). 
Furthermore, there is usually unobserved heterogeneity 
between individuals within a PSU, even after controlling for 
confounding factors. This unobserved heterogeneity should 
be taken into account in the modelling process. For this reason, 
we consider a two-level logit model with random intercept to 
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link the probability of facility-based delivery with WE, in 
which the random intercept represents unobserved 
heterogeneity at the PSU level (Rabe-Hesketh et al., 2005).  
3.2. Women’s empowerment and wealth indexes 
To capture the multidimensional nature of women‟s 
empowerment, we followed Malhotra & Schuler, 2005, using 
the principal component analysis (PCA) method to create a 
single index. This method is essentially a data reduction 
technique, which has a wide range of applications in fields 
such as psychology, biology, anthropology and more recently 
in economics and finance (Krishnakumar & Nagar, 2007). 
PCA captures the variance of data by constructing a small 
number of variables, or principal components, using linear 
combinations. The use of PCA is effective in capturing some 
specific data dimensions and the number of variables can be 
significantly reduced when the original data is highly 
correlated. This is why PCA is one of the most frequently 
used in empirical literature, including wealth index (Kennedy 
et al., 2005; Agho et al., 2011), quality of life and human 
well-being (Krishnakumar & Nagar, 2007). When the index is 
poorly constructed, without sound conceptual principles, it 
can invite simplistic and misleading policy conclusions 
(OECD, 2008). In this paper, we derive empowerment 
dimensions from the literature (see discussion in Section 3.1), 
and utilise all the relevant variables in the NDHS 2011. 
Additionally, we conduct an additional analysis of the 
individual components and their contributions to the index to 
allow for complete transparency.   
The NDHS 2011 has a large number of questions on 
women‟s education, employment, access to information, and 
household decision-making, enabling us to select a good 
variety of variables to capture three major dimensions of 
women‟s empowerment: economic, socio-cultural and 
family/interpersonal. We initially combined all of these 
variables into one index using the PCA method (for the whole 
Nepal). We then hypothesised that the relative importance, 
and thus the contributions of different variables to the 
measurement of empowerment, might vary between rural and 
urban areas. This led us to divide the NDHS 2011 into two 
samples, urban and rural. For each sample, an index was 
created using the PCA method combining all the variables 
that reflect the three dimensions of women‟s empowerment. 
Tests for robustness were conducted to ensure consistency 
between the indexes created for the whole Nepal and the rural 
and urban sectors. Table 1lists all the variables available in the 
NDHS 2011 that were used for the index construction.   
 
Table 1. Dimensions of empowerment and their operationalization 
Dimensions Variables from the NDHS 2011  
Economic Women‟s employment by skill levels (professional, skilled and unskilled),  
Means of earning (cash, in-kind or non-paying job)  
If the women earn more or equal to their husbands  
Women‟s ownership of house and land 
Socio-cultural Women‟s education and literacy are measured by the level of schooling, including completion of primary, 
secondary education and the ability to read. 
Regular access to information via media sources (television, newspapers, radio) 
Participate in at least one community group (Amasamuha, Bachatsamuha, etc.)  
Familial/ 
Interpersonal 
Decision making spending (e.g., women‟s decision on money, small and large purchase),  
Decision on marriage (e.g., age at first marriage and sexual intercourse) and sexual activities (e.g., ability to 
use condom or right to refuse sex). 
Decision on family and friendship (e.g., visit family and friend)  
Decision on health service consumption for mother and children  
Knowledge about the availability of services and their relevance to women‟s life, such as family planning 
methods, child health services and sexual transmitted diseases  
 
Similarly, we utilised questions on household assets and 
housing characteristics to construct the wealth indices (WI) 
for national, rural and urban sectors using the PCA method 
(Filmer & Pritchett, 2001). The WI has been used extensively 
in studies with survey data where information on income and 
expenditure were not collected. By creating our own WI, we 
were able to control for types of assets included in the WI, and 
then tested for their robustness.  
3.3. The two-level random intercept logit model  
First, we define some notation. Consider a sample of N 
individual mothers (level 1) that are grouped in J  primary 
sampling units PSU (level 2), jI is the number of mothers in 
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the PSU j and ijy is the dichotomous observed response of 
mother i in the PSU j , taking a value of 1 if she delivered in 
a health facility and 0 otherwise. The two-level random 
intercept logit model (Rabe-Hesketh & Skrondal, 2006) is 
defined as:1 
  logistic~ε;ψ0,N~ξ
εξXδ'WEβy
otherwise0
0yif1
y
ijj
ijjijijWE
*
ij
*
ij
ij



 

                             (1) 
 
where 
*
ijy is the continuous latent response that links to the 
observed response ijy via the threshold condition 0
* ijy ; the 
conditional expectation of 
*
ijy  is linked to a linear predictor 
via a logit function; the deterministic (fixed) component 
includes coefficients 
WE  and ' , representing conditional 
or PSU-specific effects of women‟s empowerment 
ijWE and 
all the covariates affecting the decision on FBD 
ijX , the 
random effect jξ , varying over PSU, follows a normal 
distribution with zero means and covariance matrix  , 
finally, ij is the residual at the individual level (level 1) 
having independent logistic distributions with mean of zero 
and variance of 32 , the total residual ijj εξ  thus has the 
variance of 32   and the intra-cluster correlation (ICC) 
is calculated as 
32



 . 
3.4. Measures of control variables 
The covariates ijX include four groups of variables. The first 
group is related to health service experience prior to delivery, 
including the timing of the first antenatal care (ANC) (within 
the first trimester equals to 1, otherwise 0), the number of 
antenatal visits (count) and a dummy to measure ANC quality 
(quality antenatal care). It is evident in the literature that low 
quality service discourages people from future utilisation 
(Station et al. 2007; Verma et al. 2010; Some et al. 2011). 
While „the number of antenatal visits‟ captures the continuity 
aspect of service (i.e. whether or not the mother regularly 
attended antenatal sessions), it is not sufficient to define 
quality (i.e. whether the session was thorough). For instance, a 
                                                          
1 The two-level random intercept logit model is a special case of the two-level 
random coefficient logit model. In the latter, unobserved heterogeneity in the 
effect of covariates between clusters (PSUs) is expected, and hence should be 
modelled, while unobserved heterogeneity exists only between PSU. We also 
fit the two-level random coefficient logit model for various covariates but the 
result (and subsequent likelihood ratio tests) indicated that a two-level 
random intercept logit model is sufficient. Results of these models are 
available for readers upon request.  
mother might spend the first visit discussing the pregnancy 
and risk factors, and subsequent visits getting her weight 
measured. Compared to visits that offer pregnancy tests (such 
as blood and urine tests) or ultrasounds, the service level is 
less comprehensive. Following this argument, we constructed 
a dummy to capture the quality aspect from multiple questions 
on the contents of ANC services, including weight and height 
measure, blood and urine test, ultrasound, advice about 
pregnancy complications and where to seek care when having 
a complication. If the mother received all the above services, 
the „quality antenatal care‟ variable takes the value of 1; and 0 
otherwise.  
Variables in the second group capture women‟s factors at 
the individual level. This group includes a composite index 
measuring women‟s empowerment, and five dummy 
variables measuring whether or not: (i) the pregnancy gap is 
less than 24 months, (ii) this is first childbirth, (iii) the 
mother‟s age is under 18 years, (iv) the mother has had 
children die in infancy before, and (v) she has had more than 
three childbirths. Each of these dummy variables indicates an 
elevated health risk involved in pregnancy and birth delivery 
(Bolam et al., 1998; Hall et al., 2001). It is expected that 
women subject to these higher risks would seek FBD more 
frequently than otherwise. 
The „first childbirth‟ variable also captures two other sets 
of incentives for more FBD utilisation. First, a new mother 
would prefer FBD because she places a relatively higher value 
on her first child. Second, women in Nepal who deliver in a 
public health facility and had no more than two living children 
are rewarded with a cash incentive (Government of Nepal, 
2005).   
The third group contains variables related to the 
husband/partner. The literature has shown the potential 
influence of the husband/partner on the women‟s decision to 
delivery in facility (Pradhan, 2005; Dhakal et al., 2007). For 
instance, both Mullany et al. (2007) and Dhakal et al. (2011) 
reported that father‟s education and occupation were 
important determinants of MCH utilisation. Here, we 
included four dummy variables to capture father‟s education 
level (completed primary school) and types of employment 
(professional, skilled and unskilled).  
The last group of control variables relate to other supply- 
and demand-side barriers. Supply shortages, in the form of 
inconvenient location and geographical inaccessibility, or 
sparse distribution can lead to low utilisation (Morrison et al., 
2012; Samandari et al., 2012). In Nepal, the mountainous and 
hill regions, except for a few metropolitan areas such as 
Kathmandu, have scattered populations, rough terrain with 
difficult road conditions and transportation. Some of the 
mountain regions can be seasonally isolated and inaccessible. 
Service provision has been documented to be low in mountain 
regions (Nguyen et al., 2013). Unfortunately, direct 
measurement of geographical access and travel times required 
to health facilities, or number of facilities per 100,000 
populations were not available in the NDHS 2011. We 
decided to use binary variables for ecological regions and 
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women‟s perception that distance to facility is a big problem 
(1 if true, 0 otherwise) to capture inconvenience and 
accessibility. Regarding demand-side factors, we used 
economic accessibility measured by the wealth index 
(discussed above) and the woman‟s knowledge about free 
delivery and cash incentives (for transportation to facility) to 
proxy for the willingness to pay for delivery services and 
economic incentives to attend facility. Ethnicity and religions 
were also included to control for the potential effects of 
culture and belief.    
Four models were fitted using the GLLAMM procedure 
with maximum likelihood computed by adaptive quadrature 
in Stata (Rabe-Hesketh et al., 2005). Model 0, the null model, 
contained only the constant terms, implying that total variance 
(of women‟s utilisation of FBD) was decomposed into its 
women-specific (level 1) and PSU (level 2) components. If 
the variance at the PSU level is significant, it implies a 
significant difference between communities in terms of FBD 
utilisation; hence a two-level analysis is justified. Model 1 
included only women‟s empowerment in the deterministic 
part focusing on assessing the gross effect of empowerment 
on women‟s decision on FBD before netting out the effects of 
other confounders. Model 2 added all other control variables. 
We then used the principle of parsimony to derive Model 3, in 
which only significant covariates from Model 2 were included. 
This step-wise procedure is expected to reveal the relative 
importance of empowerment on FBD utilisation, alone and 
after controlling for other effects. Summaries of statistics for 
all included variables are presented in Table 2.  
Table 2. Summary statistics of dependent and explanatory variables 
Variables Observations Mean Std. Dev. Min Max 
Facility based delivery 4079 0.392 0.488 0 1 
Empowerment index – national  8394 0.000 2.029 -4.288 7.317 
Empowerment index – rural  6127 0.000 1.971 -3.926 8.730 
Empowerment index – urban  2267 0.000 1.975 -4.461 5.262 
Number of antenatal visits   4079 3.628 2.543 0 20 
Antenatal visit within 1st trimester 3467 0.595 0.491 0 1 
Quality antenatal care 3468 0.352 0.478 0 1 
Birth interval <24 months 8800 0.174 0.379 0 1 
Mother have >3 children 8800 0.316 0.465 0 1 
First childbirth        8800 0.191 0.393 0 1 
Mother's age at birth <18 years 8800 0.040 0.195 0 1 
Mother have children die in infantry before 8800 0.043 0.203 0 1 
Husband completed primary education 8751 0.645 0.479 0 1 
Husband have professional job 8800 0.077 0.267 0 1 
Husband have skilled labour job 8800 0.512 0.500 0 1 
Husband have unskilled labour job 8800 0.397 0.489 0 1 
Distance to facility is a problem 8800 0.483 0.500 0 1 
Urban            8800 0.273 0.446 0 1 
Hill             8800 0.391 0.488 0 1 
Terai 8800 0.445 0.497 0 1 
Know about cash incentive for facilitydelivery 8456 0.954 0.209 0 1 
Wealth index – national 8800 -0.051 3.336 -5.332 8.453 
Wealth index – rural  6396 0.080 3.086 -4.335 11.053 
Wealth index – urban  2404 -0.085 3.133 -8.591 5.228 
Upper Caste  *   8800 0.448 0.497 0 1 
Hindu            8800 0.859 0.348 0 1 
* Nepal is a caste-based society. The castes are generally divided into six board categories Brahmans/Chhetris, 
TeraiMadhesis, Dalits, Newars, Janajatis,Muslims and Others (i.e., Marwaris, Bengalis, Jains, Punjabis/Sikhs and 
unidentified others). „Upper Caste‟ includes the Newars and the Brahmans/Chhetris. 
 
4. Results  
4.1. Determinants of facility based utilisation 
Tables 3 and 4 present the results of Models 0, 1 and 2 for 
whole of Nepal and of Models 3 for national, rural and urban 
sectors.
2
 We report the odd ratios (OR) and the associated 
standard errors. A dummy variable was used to account for 
urban areas in the models using national data.   
Model 0 (null) showed that the utilisation of FBD varied 
significantly across PSUs: the variance between PSUs was 
1.52 with the standard error of 0.10 (Table 3) justifying our 
                                                          
2The results of Model 0, 1 and 2 for rural and urban areas are available upon 
request.  
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strategy of two-level modelling. The intra-cluster correlation 
is substantial and significant (0.32, 95% CI -0.04 - 0.67), 
suggesting that 31.6 per cent of the total variance in FBD 
utilisation could be explained at the cluster level. Model 1, 
one step up from Model 0 with the inclusion of the 
empowerment index, suggested that FBD utilisation was 
higher amongst women with a larger empowerment index 
(OR=1.62).  
After adjusting for the effects of other factors related to 
mothers and fathers, and the demand- and supply-side barriers 
(Model 2), empowerment still had a significant and positive 
impact on FBD utilisation. In terms of the magnitude of the 
relationships, empowerment had slightly higher impact than 
wealth (OR 1.19 versus 1.13 for the national equation) 
although its magnitude ranked lower than the variable „ANC 
quality‟ and some other risk factors. Amongst the four control 
groups, mother‟s risk factors (e.g. variables for „first 
childbirth‟, and „having more than three children‟) were 
relatively more important than others (e.g. variable for „birth 
interval less than 24 months‟). The result is fairly consistent 
across national, rural and urban areas. However, ethnicity and 
religion did not appear to have much influence on FBD 
utilisation, and neither did factors relating to the father. The 
literature has established the correlation between the paternal 
education and employment and MCH utilisation (Gyrsoy, 
1994, Paul & Rumsey, 2004, Gabrysch & Campbell, 2009) 
however the paternal effect often is smaller than effect of 
mother's own education (Paul & Rumsey, 2004; Thind et al., 
2008; Gabrysch & Campbell, 2009; Aslam & Kingdon, 2010). 
The high correlation (above 0.5) between maternal and 
paternal factors in Nepal poses its own collinearity problem. 
We hypothesise that the latter has little independent predictive 
power, after correcting for spurious association with the 
former.  
Table 3. Parameter estimation, two-level random intercept logit model, Nepal 
  
Variables   
Model 0 (Null) 
Model 1 (only 
empowerment) 
Model 2 (all 
covariates) 
OR  Std. Err. OR  Std. Err. OR  Std. Err. 
Empowerment index - national   1.6225 *** (0.0267) 1.1831 *** (0.0337) 
Number of antenatal visits       1.2057 *** (0.0280) 
Antenatal visit within 1st trimester     1.1194 (0.1002) 
Quality antenatal care     1.8594 *** (0.1037) 
Birth interval <24 months     1.0497 (0.1506) 
Mother have >3 children     0.7869 *   (0.1353) 
First childbirth            2.3684 *** (0.1094) 
Mother's age at birth <18 years     1.2986 (0.1865) 
Mother have children die in infantry before     1.4169 (0.2233) 
Husband completed primary education     0.9740 (0.1154) 
Husband have professional job     1.2062 (0.4042) 
Husband have skilled labour job     1.2322 (0.3570) 
Husband have unskilled labour job     0.8128 (0.3601) 
Distance to facility is a problem     0.8846 (0.0986) 
Urban                2.0747 *** (0.1524) 
Hill                 1.4885 **  (0.1787) 
Terai     1.6759 *** (0.1894) 
Know about cash incentive for facility 
delivery 
    2.1313 **  (0.3047) 
Wealth index (national)     1.1243 *** (0.0260) 
Upper Caste          0.8957 (0.1118) 
Hindu                1.2679 (0.1477) 
Constant 0.7968 **  (0.1001) 0.6901 *** (0.0783) 0.0512 *** (0.5301) 
Variance of level 2 - cluster (PSU) 1.5200 *** (0.0927) 1.0900 *** (0.0784) 0.6279 *** (0.0723) 
Intra-class correlation coefficient (level 2) 0.3160 ** 0.1829 0.2489 * 0.1600 0.1603 * 0.1245 
Number of observations 4079  4013  3320  
Log Likelihood -2345  -2123  -1664  
OR: Odd ratios; Std. Err.: Standard errors. PSU: primary sampling unit;  
 
Table 4 presents the results of the final models for national, 
rural and urban areas (Model 3). The coefficients for the two 
variables „number of antenatal visits‟ and „quality antenatal 
care‟ were both positively significant, giving support to an 
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argument that increased continuity and quality of ANC can be 
an effective means to encourage women to utilise medical 
facility for delivery. This finding is consistent with other 
studies such as (Pradhan, 2005; Dhakal et al., 2007; Mishra & 
Retherford, 2008). The „quality antenatal care‟ variable was 
much more important for FBD utilisation than „number of 
antenatal visits‟, especially for the rural areas. The odd ratio 
of the former was almost twice of that of latter in the rural 
equation (OR 2.00 versus 1.20), while these odd ratios were 
1.63 and 1.29 for the urban equation. This observation is 
probably what Dhakal et al. (2011) have observed; more than 
69% of women with exposure to ANC services still delivered 
at home due to relatively low quality coverage. This finding 
suggests that quality, not just continuity, of ANC services is 
essential to increase FBD utilisation. This is indeed a 
challenge for most developing countries, including Nepal, 
where both continuing and quality coverage remains a 
problem due to resource constraints. One policy suggestion 
would be the prioritisation of services for selected locations or 
populations, especially for those who have very low ability to 
pay for health care.    
Amongst women‟s risk factors, having their first 
childbirth was more likely to encourage mothers to deliver 
their babies in facilities (ORs 2.43, 2.57 and 2.06 for national, 
rural and urban, respectively). Apart from the higher risk 
arising naturally from first pregnancies, this observation may 
be due to the Safe Delivery Incentive Program (SDIP) which 
was introduced nation-wide in Nepal in 2005. SDIP provides 
cash payments to women who delivered in a public health 
facility and had no more than two living children 
(Government of Nepal, 2005). Similarly, women who had 
previous experience of infant death were likely to use 
facilities. These results are consistent with an expectation that 
women who are at higher risk tend to seek professional health 
services to prevent adverse birth incidents; here the models 
detect reasonably well the self-selection behaviour of women 
in seeking health services.  
In contrast, women who had more than three children were 
less likely to utilise facilities (OR=0.78 in the national 
equation). There are several possible interpretations. First, 
women who successfully delivered more than three children 
in the past may have intrinsic better health conditions that 
were not observed directly in the data. Second, these women 
might have more experience with delivery, hence placing less 
benefit on facility services. This is a manifestation of the 
underestimation of the risk level associated with pregnancy 
and delivery amongst Nepalese women/families. This 
observation is consistent with the most common answer for 
the survey question “why did you not delivery in a facility?”; 
that is, “it was not necessary and/or not customary to deliver 
in a facility” (Government of Nepal, 2011). If such a 
perception persists, it will continue to serve as a barrier to 
FBD utilisation. Third, the opportunity cost of having FBD 
for women and families who had three or more children was 
higher, since they were not eligible for the SDIP initiative. 
This would suggest that policy makers should consider the 
possibility of financial assistance for this sub-group of the 
population by removing the restriction of no support after the 
third child. 
 The counter argument, however, is the need for 
population control; hence a policy that discriminates against 
families with high parity is necessary. High fertility rate is a 
leading cause of the poverty trap (Hemmi, 2003), high 
malnutrition and poor health conditions for both mother and 
children (Bhargave et al., 2001). The harsh economic 
trade-off between low-fertility policies and potential health 
costs borne by these women could potentially be mitigated by 
improved general health services and raising awareness for 
women.  
The proxies for supply-side barriers, such as whether or 
not a woman lives in a convenient location for health facilities, 
were found to be significant. Women in urban areas were 
more likely to utilise FBD than those in rural areas, which is 
consistent with previous studies (Shakya & McMurray, 2001; 
Dhakal et al., 2011). A similar observation is made for terai 
and hill regions, compared to mountainous ones. It has been 
established that rough terrain and scattered populations with 
difficult road and transportation conditions are the main cause 
of low service provision in Nepal (Borghi et al., 2006; Baral et 
al., 2012). The higher density of health facilities in urban 
areas (compared to rural ones), and terai and hill regions 
(compared to mountainous ones) inevitably lowers the 
opportunity costs of FBD, making it a lower barrier to 
utilisation. Further distance to facility implies high direct 
costs associated with travelling, and higher opportunity costs 
incurred by mothers and family members because of lost time 
at work. Borghi et al (2006), using the survey data of eight 
districts in Nepal, reported that once the cost of transport and 
opportunity costs were included, the average cost per FBD 
was nearly 8 times the total expenditure incurred by those 
delivering at home; and that the total costs of FBD was 
equivalent to 336% of monthly cash income of the poorest 
and 113% of the richest.  
Our result suggested that women from a wealthier 
background had a higher probability of FBD utilisation. This 
effect was more pronounced in rural areas, which is consistent 
with other studies (Shakya & McMurray, 2001; 
Sreeramareddy et al., 2006; Baral et al., 2012). The proxy of 
demand-side financial incentive, the variable „knowing about 
cash incentive for FBD‟, had a positive and significant impact 
on FBD utilisation, particularly in rural areas (OR of 2.87 
versus 2.12 for rural and national equations). The data also 
indicates that the majority of Nepalese women (more than 
95%) know about this programme. Previously, 
Powell-Jackson and Hanson (2012) also found that such a 
financial incentive program (i.e. SDIP) had a positive effect 
on the MCH utilisation in six districts of Nepal. Additionally, 
a growing literature has provided evidence to support the use 
of demand-side financial incentives to increase maternal care 
utilisation in developing economies (Schmidt et al., 2010; 
Nguyen et al., 2012). The proliferation of those incentive 
programmes, including initiatives on social marking to inform 
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users, is thus essential in Nepal.  
Finally, empowered women, after controlling for 
socioeconomic backgrounds, risk factors and barriers, were 
found to be more likely to utilise FBD; the results were highly 
consistent across the models for national, rural, urban areas. 
We will further discuss the results for empowerment index in 
the next section. 
 
Table 4. Parameter estimation, two-level random intercept logit model, Model 3 (final) 
  National Rural Urban 
 Variables OR  Std. Err. OR  Std. Err. OR  Std. Err. 
Empowerment index 1.1879 *** (0.0325) 1.1799 *** (0.0351) 1.1345 *   (0.0655) 
Number of antenatal visits   1.2222 *** (0.0264) 1.2079 *** (0.0304) 1.2911 *** (0.0551) 
Quality  antenatal care 1.8755 *** (0.1030) 2.0002 *** (0.1209) 1.6326 **  (0.1971) 
Mother have >3 children 0.7680 **  (0.1325) 0.7600 *   (0.1544) 0.8049 (0.2605) 
First childbirth        2.4315 *** (0.1012) 2.5701 *** (0.1145) 2.0604 *** (0.2162) 
Mother have children die in infantry before 1.4612 *   (0.2167) 1.5973 *   (0.2411) 0.9668 (0.4716) 
Distance to facility is a problem 0.8630 (0.0982) 0.7861 **  (0.1111) 1.1915 (0.2118) 
Urban            2.1605 *** (0.1544)     
Hill             1.5194 **  (0.1821) 1.4112 *   (0.2007) 3.0050 **  (0.4333) 
Terai 1.7550 *** (0.1889) 1.4336 *   (0.2151) 4.2185 *** (0.4298) 
Know about cash incentive for facility delivery 2.1173 **  (0.3023) 2.8660 *** (0.3656) 0.6537 (0.7003) 
Wealth index 1.1341 *** (0.0250) 1.1264 *** (0.0278) 1.1167 *** (0.0399) 
Constant 0.0627 *** (0.3641) 0.0442 *** (0.4276) 0.2636 (0.8399) 
Variance of level 2 - cluster (PSU) 0.6633 *** (0.0716) 0.6926 *** (0.0839) 0.4378 *** (0.1547) 
Intra-class correlation coefficient (level 2) 0.1678 * 0.1278 0.1739 * 0.1304 0.1174 * 0.1048 
Number of observations 3333  2532  801  
Log Likelihood -1682  -1291  -385  
OR: Odd ratios; Std. Err.: Standard errors. PSU: primary sampling unit;  
4.2. Impacts of women’s empowerment on facility based 
delivery 
As discussed in Section 3, women‟s empowerment should 
be analysed as a multidimensional concept; hence using a 
PCA index can help eliminate the multicollinearity problem 
caused by the interdependency amongst empowerment 
variables. Having found that empowerment was highly 
relevant to FBD utilisation, our next question was “which 
aspects of empowerment are more important?” The 
investigation of the PCA loadings provided some answers for 
this question.  
Table 5 reports the loadings (scoring coefficients) by 
individual variables for the first component of the 
empowerment indices (by national, rural and urban sectors). 
These loadings revealed the relative importance of each factor 
within the empowerment index. First, mother‟s education 
level was the most important factor (i.e. with the highest 
loading). Regular access to general information via media 
sources (television, newspapers, radio) and employment 
status came second (earn cash, have skilled or professional 
job), followed by freedom in decision-making in the 
household, ownership of house and land, decision on 
marriage (e.g. age at first marriage and sexual intercourse) 
and sexual activities (e.g. ability to use condoms or right to 
refuse sex). This finding implies that social-cultural is the 
most important dimension within women‟s empowerment, 
followed by the economic dimension. The contribution of 
each variable was fairly consistent across national, urban and 
rural sectors although employment was slightly less important 
in the urban sector.  
Table 5. Scoring coefficients of women‟s empowerment index 
Women’s empowerment variables within each dimensions National Rural  Urban  
Economic dimension     
Earn more or equal to husband 0.178 0.199 0.131 
Have professional job  0.196 0.214 0.194 
Have skilled job 0.233 0.249 0.159 
Have unskilled job -0.290 -0.290 -0.215 
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Earn cash 0.214 0.232 0.146 
Own house 0.122 0.109 0.108 
Own land 0.133 0.138 0.103 
Social-cultural dimension      
Completed primary education 0.345 0.342 0.371 
Completed secondary education 0.316 0.309 0.345 
Can read/write the whole sentence 0.330 0.327 0.357 
Read newspapers at least once a week 0.298 0.270 0.332 
Listen to radio at least once a week 0.122 0.128 0.155 
Watch television at least once a week 0.285 0.282 0.223 
Know about modern family planning* 0.018 0.021 NA 
Know that wife beating is not justified 0.016 0.019 0.033 
Know the right to refuse sex or request the use of condom 0.213 0.211 0.239 
Know about STD and HIV/AIDS 0.185 0.184 0.198 
Belong to at least one community group 0.061 0.098 0.047 
Familial/interpersonal dimension     
Age of first time sexual intercourse 0.170 0.157 0.219 
Age of first pregnancy and child birth  0.111 0.096 0.179 
Can make decision on household's money 0.159 0.162 0.158 
Can make decision on health  0.150 0.150 0.143 
Can make decision on large household purchase 0.104 0.105 0.112 
Can make decision on visit family and friends 0.128 0.117 0.156 
*:  This variable was dropped in the urban sector due to zero variance (all surveyed women in the urban areas answered 
“knowing about modern family planning”.  
STD: sexual transmitted diseases; HIV/AIDS: Human immunodeficiency virus infection / acquired immunodeficiency syndrome; 
NA: not available 
 
Our loadings analysis confirms findings of previous 
studies. Women‟s occupation has been found to be an 
important positive determinant of FBD utilisation (Pradhan, 
2005; van Eijik et al., 2006; Dhakal et al., 2007; Dhakal et al., 
2011). Social and economic policies that promote the 
participation of women in the labour force, particularly in 
skilled and professional jobs, are likely to produce positive 
impacts on their choice of delivering in facilities, via two 
channels: welfare improvement, and increased awareness in 
terms of maternal and child health. A positive correlation 
between education and FBD implies that investments in 
female education could help promote the utilisation of FBD. 
Similarly, promoting women having regular access to 
information (e.g. reading newspapers, listening to radio, and 
watching television) could also produce a positive effect on 
maternal care.   
5. Conclusion 
In this study, we approached women‟s empowerment as a 
multidimensional issue and used the latest data in Nepal to 
examine the impact of empowerment on FBD utilisation. We 
used the principal component analysis method to construct 
women‟s empowerment indexes and fitted a two-level 
random intercept logit models to measure the impact 
magnitude of women‟s empowerment on the utilisation of 
health facility for birth delivery.  
Our findings provide strong evidence to support the 
hypothesis that empowering women will promote utilisation 
of health care services: a strong and positive correlation 
between empowerment and the FBD utilisation was found. 
This relationship was statistically significant after controlling 
for the effects of risk factors and demand- and supply-side 
variables. In addition, empowerment was predicted to have a 
stronger impact on FBD utilisation than wealth.  
The analysis of the contributions (loadings) of different 
variables to the empowerment index showed that maternal 
education, regular access to general information via media 
sources, employment status, and freedom in decision-making 
were the most important factors that determine the variations 
of empowerment across individual women. In other words, 
social-cultural and economic dimensions are important 
determinants of empowerment. We also note that all of these 
aspects are important and interdependent. Lack of primary 
education may prevent women from accessing information 
(e.g. reading newspapers), which stops them from knowing 
more about health risks, the availability of health services and 
government support programmes, which in turn contributes to 
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the underestimation of the economic benefits of seeking care 
without delay. Lack of education and knowledge also 
inevitably prevents women from participating in the skilled 
and professional labour force. Additionally, unemployment 
may be the main cause of no or low cash earning, which 
intensifies gender inequality in the family (Riley, 1997; Tsui 
et al., 1997; Hogan et al., 1999). In a dynamic analysis, gender 
inequality can cause sustained women‟s health problems; 
which negatively affects the health status and inequality of 
health outcomes amongst children. Hence, we argue that a 
more comprehensive approach to increase FBD utilisation as 
well as women‟s health care is needed in Nepal. More 
specifically, policy makers in Nepal need to approach 
women‟s empowerment as a multidimensional issue rather 
than considering it merely an inevitable product of economic 
development. In fact, as Duflo 2012 predicted “it will be 
necessary to continue to take policy actions that favour 
women at the expense of men, and it may be necessary to 
continue doing so for a very long time.” 
In this study, we have investigated many dimensions of 
women‟s empowerment such as education, access to general 
information, employment, etc. However, we have not 
identified the internal mechanism through which each of these 
variables affected others, and the ultimate aggregate effect 
they had on women‟s capacity to make effective decisions and 
choices. We believe this holds important policy implications 
and hence constitutes an important area of future research.  
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